DFT-D3
It is obvious now that dispersive interactions are indespensable for large physical and chemical systems when studied using density functional theory (DFT) [1] . Varios approches have been put forward to include the dispersion inetractions in the DFT [2] . One of the most successful and widely employed methods in this field is DFT-D [3] in which a damped, atom-pair wise potential is added to a standard Kohn-Sham DFT. Currently, the most widely used DFT-D method is DFT-D3, which represents an update of previous versions, viz. DFT-D1 [4] and DFT-D2 [5, 6] . The DFT-D3 [1] method of dispersion correction is an add-on to standard Kohn Sham DFT and has been refined regarding higher accuracy and broader range of applicability. In DFT-D3 the total energy is given by
where, E KS− DFT is the usual self-consistent Kohn-Sham energy as calculated from the standard PBE functional and E disp is the dispersion correction which is the sum of two-and three-body energies and is written as E disp =E (1 ) − E (2 ) .
Here, the most important two-body term is given by
In equation (2) , the first sum is runs over all atom pairs in the system, C n AB denotes the averaged (isotropic) nth-order dispersion coefficient orders (n =6,8) for atom pair AB , and R AB is their internuclear distance. s n is the functional dependent scaling factor that can be used to ensure the asymptotic exactness. Also, in order to avoid near singulalaties for small R AB and double counting of effects of corelation at intermediate distances, a damping function is used which determine the range of dispersion corection. The damping dunction is given by [1] 
where, s r , n is the order dependent global scaling factor of the cut-off radii R 0 AB . It replaces s 6 scaling in DFT-D1, -D2 and is the chief and most essential parameter that has to be adjusted for each DF. α determines the steepness of a function for small R AB . The parameters α 6 
In DFT-D3, the main new ingredients are atom-pair wise specific dispersion coefficients and a new set of cut-off radii, both computed from first principles [3] . The coefficients for 8th-order dispersion terms are computed using established recursion relations from the C6 coefficients. This allows one to distinguish in a differentiable way the different hybridization states of atoms in molecules. The method has been introduced using equation (3) for damping with n = 6 and 8. It only requires adjustment of two global parameters for each density functional, is asymptotically exact (s6=1) for a gas of weakly interacting neutral atoms and easily allows the computation of atomic forces.
The long range part of the interaction between three ground states atoms is not exactly equal to the interaction energies taken in pairs. The leading nonadditive (tripple dipole) dispersion term as derived from third order perturbation theory for three atoms ABC is [1] E ABC =C 9
where θ i ,i=a , b , c are the internal angles of the triangle formed by R AB , R AB , R AB and C 9 ABC is the tripple dipole constant given by C 9
CA
By applying the same concept of short-range damping as used for the pairwise term, we arrive at the final formula for the nonadditive energy contribution which is read as
here, the sum runs over all atom triples ABC in the system, and geometrically averaged radii R ABC is used as a damping function. Due to the geometrical factor in Eequation (5) and because of the negative sign of the C 9 coefficient, the cor-rection is repulsive in densely packed systems. The contribution becomes negative, although much smaller, for more linear arrangements. In general,
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the three-body energy is insignificant for small molecules (< 10 atoms) and can be neglected but might be significant for larger complexes.
In the present study, we used PBE-D3 method with default parameter settings.
Figure S1: The calculated energy as a function of E cut and K-points to determine the converged values of these parameters for DFT calculations. Figure S2 : The optimized structures of nucleobases and bare BCN sheet.
